Peculiarities of recognition of CCA/TGG sequences in DNA by restriction endonucleases MvaI and EcoRII.
To elucidate the mechanism of action of restriction endonucleases MvaI and EcoRII a study was made of their interaction with a set of synthetic substrates in which the heterocyclic bases or the sugar-phosphate backbone had been modified; individual nucleotide residues had been removed or replaced with hydrocarbon bridges, and mismatched base pairs had been introduced. The groups of atoms in the heterocyclic bases and the phosphates in the recognition site that produce the most significant influence on the functioning of endonucleases MvaI and EcoRII were discerned. Profound differences were found in the functioning of the MvaI and EcoRII neoschizomers. The catalytic activity of EcoRII is significantly affected by any alteration in the recognition site structure and conformation, with a modification in one strand of the substrate causing the same decrease in the hydrolysis rate of both strands. Endonuclease MvaI is tolerant to a number of structural abnormalities; the latter sometimes affect only hydrolysis of one strand of the recognition site. The enzyme can preferentially cleave one of the substrate strands. Mismatched base pairs retard and sometimes block the hydrolysis. The effect depends on the particular enzyme, mismatch and its location.